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Dutch ~Im Disease
This destructive disease of elm was first observed
in Holland in 1919 and since then has been commonly
called Dutch elm disease. Since its discovery in this
country in 1930, the disease has spread rapidly and
caused heavy losses (figu re !).
Dutch elm disease has taken or is taking its toll of
trees from the eastern coast west to Kansas and Colo
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Wisconsin and eastern Can:ub. It is present in Minne 
sota and in sout heast and central Iowa.
The disease is not known to be in South Dakota.
However, the the species of beetles which spread the
disease -causing organism are present in the state.
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SYMPTOMS OF THE DISEASE

The external symptom of Dutch elm disease is yel
lowing, wilting, or drying and rolling of the leaves
on one or more branches, which soon die. Within the
same year that the <liscase is first seen on a tree, or in
the following years, it may spread unt il the entire
trunk and crown is infected and the who le tree dies.
The internal symptom is a brown discoloration of
the sapwood, which can be seen by stripping the bark
from diseased branches (figure 2). In cross section o(
the branch, the disco loration may be seen as discontin 
uous brown spots or a brown circle in one or more
of the outer annual rings . Several other diseases or
wounds may cause such discolorations . Positive identi
fication of the disease, therefore , can only be made in
using laboratory operations where the fungus is iso
lated and identified.
To sample a suspected tree, collect several twigs
from an actively wilting, but still living, portion of
the tree-dead
twigs cannot be used . Only twigs
showing the brown discoloration in the sapwood can
be used in the laboratory diagnosis. The twigs should
be 8 to 10 inches long and at least one-half inch in
<liameter.
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Wrap the twigs sampled from an individual tree
together in waxed paper or plastic . Samples from
different t rees, separately wrapped, can be combined
into a single package for mailing. Label each indi
vidual sample by number, location of tree, owner,
date sample was collected, and symptoms. A letter
shoul<l ~cccornpany the samples and address to:
Department of P lant Pathology
South Dakota State College
Brookings, South Dakota
Unlike many other plant diseases, the Dutch elm

Figure 1. The result of Dutch elm disease on a midwcstern
citys trcct.
By:L . S.Wood,Extcn 5ionPl.1ntPathologist
G.B . M~st,Ex!ension Emomologist
E.K.Fcrull,ExtcnsionForcstcr

Figure 2. Vascular discoloration that occurs in the outer sap
wood of an elm infected with the Dutch elm disease fungus.

disease may only be accurately diagnosed following
laboratory tests requiring a week to 10 days. There
fore, it may be necessary to make a charge for the
laboratory determinations.
WHAT CAUSES DUTCH ELM DISEASE?

Dutch elm disease is caused by the fungus Cerato
cystis ulmi. The fungus develops under the bark in
the water-conducting vessels of living trees, where it
interferes with the movement of water to the le,wes.
Once the fungus has entered the tree, it can spread
rapidly throughout the vessels of the tree. The fungus
produces a toxin which induces the tree to produce
gums which plug the vessels and the tree soon wilts
and dies. The fungus may be found in dead branches,
dead trees, and in cut elm logs.
In this country, the spores of the fungus are spread
to healthy trees from diseased trees or cut elm wood
by the small European elm bark beetle ( Scolytus
multhtriatus) or the native elm bark beetle ( H ylurgo
piuus mfipes) (figure 3).

Figure 4. Feeding scar in a health)' elm twig made by the
European elm bark beetle,

Figure 3. The two elm bark beetles that can disseminate the
Dutch elm disease fungus: Small European elm-bark beetle
and Native elm-bark beetle.

The small European bark beetle is the most im
portant as a disease spreader. It overwinters as larvae
under the bark of weak or dead elm trees, branches,
or logs. With onset of spring weather the larvae com
plete their growth and transform to pupae and later
to adult beetles. These beetles begin emerging about
the middle of May through holes they make in the
bark, and they continue to emerge during the summer
months.
The beetles fly a short distance, normally not more
than 500 feet, and feed on small branches, concentrat
ing on twig crotches of living elm (figure 4). They
prefer the bark of vigorous trees, and they are known
to fly as far as 3 miles in search of a feeding place.
After feeding on the twig crotches of healthy trees,
the bark beetles seek breeding sites under the bark of
dead or dying trees or logs. A female beetle bores
through the bark and makes a tunnel about 2 inches
long in the cambium area between the bark and wood,
where she lays a number of eggs (figure 5). The eggs
hatch into small larvae that soon burrow at right
angles away from the mother tunnel (figure 6). The

larvae overwinter in these tunnels and complete their
life cycle the following year (figure 7).
The native elm bark beetle has a life cycle much
like that of the small European elm bark beetle. But
instead of feeding on small twig crotches, it burrows

health of the tree is also a factor in an effective control
program.
SANITATION

Sanitation involves removal and destruction of all
dead and dying parts of elm trees, particularly, the
entire tree if it is known to be infected with Dutch
elm disease.
Usually sanitation alone will not stop Dutch elm
disease, but it must be used along with spraying.
Adults of the European elm bark beetle may carry the
fungus for at least 3 miles. Where the disease spreads
from a known source, the newly infected trees occur
primarily within 100 to 200 feet of the source.
The local spread usually can be halted if bark
beetle breeding material is removed within 500 feet of
a diseased elm. If sanitation is to be effective, all elm
material infested with broods of the bark beetle must
be located and destroyed before the adult beetles
eme rge in the spring and summer. This must be don e
promptly, as the insect develops rapidl y from egg
to adult.
STEPS IN SANITATION

Figure 7. Elm bark beetles, in their normal cycle, spread
Dutch elm disease.

into the bark, constructing feeding and overwintering
tunnels and thus introduces the fungus into healthy
trees. Apparently the native species is much less effi~
cient in transmitting the fungus. This explains why
most of the control measures are directed toward the
small European elm bark beetle.
This fungus can also be spread from tree to tree
without the insect through root grafts .
The fungus may also be brought into dead elm
wood by the small European elm bark beetles. The
beetles enter such wood to lay eggs . The fungus grows
well in the beetle tunnels and bark of such wood.
When the adult insect finally emerges, it carries the
sticky spores of the fungus to other trees.
CONTROL

Federal and state research workers are studying
Dutch elm disease and trying to develop an effective
and economical means of control. As yet, no perfect
control method or miracle cure has been discovered
or verified. At present, the best control method to
hold the disease somewhat in check is strict sanitation
used in conjunction with beetle control by specialized
in secticide spray programs. Maintaining the good

1. Destroy all elm material infested or likely to be in
fested with elm bark beetles. Do this before the elm
Aowers or leaves appear in the spring.
2. Destroy as soon as possible any new material found
during the year.
3. Be as thorough in sanitation of IO\\.'-valueelms as
in high-value elms.
4. Check frequently and systematically for bark beetle
feeding and breeding sources.
Any elm that provides a breeding place for the
elm bark beetles can be a source of inoculum or a place
for the build-up of the fungus. Therefore, it is ex
tremely important to destroy or clean up all dead and
dying elms to prevent population increase of the
beetles. During the winter, potential breeding sources
can be eliminated by burning all elm material that is
likel y to be infested with bark beetles. Burn breeding
material found during the current season, or remove
and burn the bark, or spray with a 1% emulsion of
DDT in No. 2 fuel oil.
Start sanitation procedures as soon as the bark
beetles are known to be present in a given area. Sani
tation will be of definite help in reducing the number
of bark beetles and in this way will aid spray programs
to control the elm bark beetle feeding . Best results can
only be attained where sanitation and spraying pro
grams are carried out on a community-wide basis.
INSECTSPRAYING

Spraying with DDT provides an effective protec
tion against the beetles for individual healthy trees.
DDT may be applied from a hydraulic sprayer or a
mist blower. A 25% DDT emulsifiable concentrate at
the rate of 4 gallons per 100 gallons of water is rccom ~

mended with a hydraulic sprayer. For mist blower
application, mix 1 part of a 25% DDT emulsifiablc
concentrate with 3 parts of water, or 25 gallons of the
25% DOT concentrate mixed with water to give 100
gallons of spray mix.
For an average 50-foot elm tree, 20 to 30 gallons
o( spray are needed whe n a hydraulic sprayer is used;
:ind 2 to 3 gallons of spray are ample when a mist
blower is used. It is important that all bark surfaces
be completely covered, especially in the upper part of
the crown.
The U. S. Fish and Wildlife Service has found
methoxychlor much less hazardous to fish and wild 
life than DDT. This material, alth ough more expen
sive, is fully as effective as DDT in controlling feed
ing and breeding of the elm bark beetles. Use a
commercially prepared emulsifiable concentrate of
methoxychlor and dilute with water to prepare a 2%
emulsion for hydraulic sprayers or 12% for mist
blowers.
WHEN TO SPRAY

Spray the trees in late winter or early spring just
before the leaves appear and before the bark beetk:s
become active. It may be advisable to spray again after
about 90 days, depending on other insect populations.
Caution must be taken not to use a dormant spray
on the tree after the buds start to swell, as this will
cause burn damage to the tree and may even kill it.
Use only a summer foliar type spray (wettable or
water soluble powder) on budding or leaved trees.
DDT spray, if properly applied in the fall after leaf
fall, will last until budding in the spring.
Summer sprays will help hold down other insect
popu lation through the growing season.
PRECAUTIONSIN HANDLING INSECTICIDES

Handle DDT or methoxychlor concentrates and
solvents carefully. DDT and methoxycblor concen
trates are toxic . The solvents, including acetone, arc
flammable and their fumes may be toxic . If you spill
any of the concentrate on the skin, wash with soap
and water immediately.
DDT or methoxychlor can also poison wildlife.
Do not let the spray get into bird baths or fish pooh-.
Do not let it form puddles beneath the trees or along
street curbs where birds may come to drink.
TREEMAINTENANCE

Tree vigor is essential to prevent breeding or
beetles and thus decrease the chances of infection b)
Dutch elm disease. Elms are most susceptib le to fun .
gus infection during the spring when the large spr ing
wood vessels are forming. A sound maintenance pro•
gram should include the following:
I. Feed and water elms to maintain good vigor dur.
ing or following critical periods of stress, such as

changes of site or soil an<l drought. Trees along
paved streets, drives, etc. often need feed and water
even during wet seasons.
2. Spray to control insect or fungi damaging 10 elms
to prevent weakening the tree in any way.
3. Prune all branches that are weak, diseased, or dying
from any cause in addition to Dutch elm disease.
4. Drain elms affected with wetwood and bleeding
badly.
5. Treat mech:inical and storm injuries with propn
antiseptic surgery to prevent infection.
WHAT ABOUT RESISTANTELMS?

All American elms and many introduced elm spc•
cies are susceptib le to Dutch elm disease. Resistant
trees have been found in this country and in the
Netherlands. Unfortunately, none of these are adapted
to South Dakota climate. Most Siberian and Chinese
elm stocks have considerable resistance to the disease.
but they are not desirable shade trees. One alternative
is to plant American elm in mixture with other shade
tree species.
Trees of other species are also subject to various
diseases and ihsects. Therefore, it is beuer to plant
mixtures of trees rather than elm alone or any other
species alone. If mixed with other species, the loss of
elms from Dutch elm disease would be felt less and
even possibly reduced; thus, the American elm need
not be excluded from future planting plans.
RECOMMENDED SHADE TREE SPECIES

The following trees can be planted in place of elm
or in mixed plantings with elm.
Hackberry-Slow-growing
and subject to witches•
broom and gall forming insects. Neither of
these pests cause serious damage to the tree.
Green Ash-Has been reasonably free of pests, al.
though boring insects are sometimes a problem.
Basswood-Reasonably free of insect and disease
pests, though more subject to decay than many
other species.
Silver Maple-Fast-growing
tree subject to lar spol
and mites which are not serious. Brittle wood
makes it subject to wind and ice damage.
Thornlcss Honeylocust-Reasonably
free of pests.
Subject to winter injury in the northern half of
the state.
Black Walnut-Plant
only in southeastern and
south central South Dakota. A selection named
Centennial, introduced by South Dakota State
College, has proven hardy at Brookings.
Siouxland Cottonwood-Fast
growing, cottonless,
and rust resistant. Reasonably free of diseases
and insect pests, but requires moist sites.
For additional information on trees, sec Extension
Service Circular 566, "Trees of South Dakota."
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